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Background: Cervical cancer remains a devastating disease in Kenya accounting for more than 2000 deaths each
year. Lack of information on cervical cancer prevention and management has been attributed to the apathy
among women in seeking health interventions. Use of internet-based and mobile e-health tools could increase
information access among cervical cancer patients. The objective of the study was; to establish the extent of use of
mobile phones and internet by cervical cancer patients in accessing information related to cancer treatment and
management.; find out the characteristics of patients associated with internet use and identify barriers faced by the
patients in internet use. A cross sectional descriptive survey of 199 cervical patients visiting the two main referral
hospitals in Kenya was done. A structured questionnaire was used to collect data.
Findings: The average length of illness was 2.43 years (SD ± 3.0). Only 7.5 %( n=15) reported to having used the
internet as a source of information. 92.5 %( n=184) did not use internet. With Multiple options, 70.9% did not know
how to use a computer, 29.2% did not have access to a computer, 14.6% lacked the money to use computers at
the local cyber cafe while other barriers identified accounted for 11.1%. Patients reported that the internet had an
important role in the management of cancer of the cervix in health education (17.6%), online consultation (14.6%),
booking of patients (13.6%), referrals (8.5%) and collecting data (7%). The 96.5% of the respondents who had access
to a mobile phone, recommended mobile phones for health education messages (31.7%), reminder alerts for
medication (29.7%) and booking appointments (21.6%). There was a statistically significant association between
income of the patients and internet use (p = 0.026) in this study.
Conclusions: There is low level use of the internet by cervical cancer clients attended in Public referral facilities in
Kenya. This was attributed to; lack of knowledge on how to use computers and lack of access to a computer. High
level of access to mobile phones was reported. This is an indicator of great potential for use of mobile phones in
the management of cervical cancer through short messaging services (sms), without internet connectivity. There is
even greater potential to internet use through web access via mobile phones.
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Worldwide, Cervical cancer causes approximately 46,000
deaths each year in women aged 15–49 years and is esti-
mated to account for 15% of all female cancers in devel-
oping countries [1]. In Kenya, cervical cancer continues
to be a major health concern. Estimates indicate that
every year 2635 women are diagnosed with cervical
cancer and 2111 die from the disease [2]. It is also pro-
jected that in 2025, there will be 4074 new cases of* Correspondence: lukibitok@uonbi.ac.ke
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distribution, and reproduction in any mediumcervical cancer in Kenya and that 3293 deaths will be as
a result of cervical cancer [3]. Facility based studies have
indicated as high as 10 – 15 new cases of cervical cancer
in Nairobi each week [4]. Different measures have been
employed in dealing with the rising cases of cervical
cancer. These have included screening, vaccination,
treatment and health education [5,6]. While access to
information on cervical cancer management has contrib-
uted to reduction in cervical cancer in developed coun-
tries [7], it is different in developing countries. Lack of
access to quality information on cervical cancer screen-
ing and management has been attributed to the low
health status in developing countries [6,8]. It has beentral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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tions Technologies (ICT) in the health care sector has
greatly improved health status in developed countries
[9]. The World Health Organization(WHO) defines
Electronic health (e-Health) as “ the cost-effective and
secure use of information and communications tech-
nologies in support of health and health-related fields,
including health-care services, health surveillance, health
literature, health education, knowledge and research”
[10]. In the Netherlands, for example, one study
reported as high as 84% of direct and indirect internet
use by cancer patients, while in the USA over 50% inter-
net usage by cancer patients has been reported [11]. It is
hoped that the same kind of investment in ICT could
benefit developing countries. According to Odutola [9]
developing countries are lagging behind in utilization of
ICT in health care and hence may not realize the poten-
tial benefits of e-health. Development and investment of
e-health in developing countries need to be contextual
in nature in order to meet the peculiar characteristics
of developing countries whereby; use of the mobile
phone is the sole ICT communication gadget catching
up drastically and the use of mobile phone in ehealth
will be proportionally greater in low resource setting
[12]. E-health can help improve access to healthcare
in settings where traditional delivery of health care is
affected by geographical barriers, high cost of transpor-
tation as well insufficient number of healthcare specia-
lists, particularly for management of chronic conditions
[10,12,13]. Benefits of internet use to patients include;
more informed patients, ability of patients to seek sec-
ond opinions, patients joining online communities for
support, patients being able to communicate online
with health care providers, supplementing information
provided by health care providers and improving con-
ceptualization of information gained, patients enjoy
more privacy than face to face consultations [11,14-17].
The health care providers would benefit from decision
making tools, time efficiency and cost containment [18].
Investment in e-health may result in overwhelming
technological, financial and informational demands on
the clients. Other competing interests in developing
countries also need to be considered when determining
investment priorities.
Use of internet for health management has been
known to have possible detrimental effects on the
patients. Even though many websites containing cancer
information are available, much of the information con-
tained in these websites may lack quality [16]. Lack of
information on the other hand may increase anxiety
among patients as well as hinder their health seeking
behaviours [18,19]. It is important to study the charac-
teristics of patients who use internet as a source of
health information. Previous reports have establishedthat factors such as level of education, age, sex, stage of
progression of disease, computer access and economic
status influence internet use among patients [8]. Identifi-
cation of barriers to internet use by these patients is
important in planning how to tackle the barriers in order
to encourage use of ICT in cervical cancer management.
Studies elsewhere have identified barriers related to
users; including lack of computer skills, computer
illiteracy, and inability to interpret the available informa-
tion, slow internet connection and high subscription
costs [20,21].
Few studies if any have been done in sub-Saharan
Africa to determine levels of internet use among cancer
patients. The objective of this study was to establish the
extent of internet use by cervical cancer patients in seek-
ing information related to cervical cancer; identify bar-
riers faced by the patients while using internet and find
out the characteristics of patients associated with inter-
net use. The use of mobile phones by the patients was
also explored.
Findings
This short report is part of a larger study on clinical
and socio-economic impact of use of e-health tools in
cervical cancer management in Kenya. A descriptive
cross sectional survey was done in the two main public
referral hospitals in Kenya. Kenyatta National Hospital
(KNH) and Moi Teaching and Referral Hospital
(MTRH) were purposefully studied. KNH is the largest
teaching and referral hospital in Kenya and is located in
the capital city Nairobi and houses the sole radiotherapy
facility in public sector. MTRH is the second largest
teaching and referral hospital in Kenya and is located in
Eldoret city in the rift valley province of Kenya. The two
hospitals serve as the main referral hospitals for the
country and receive over 70% of cervical cancer patients
from all over the country. Data was collected between
July 2011 and Dec 2011.
Ethical considerations
Clearance was sought from the University of Nairobi/
Kenyatta National Hospital (UON/KNH) and Ethics and
Research Committee as well as the Institutional Research
and Ethics Committee (IREC) of Moi University and Moi
Teaching and Referral Hospital. Full disclosure to the
participants was done. A written consent was obtained
from the respondents. Confidentiality was assured as well
as confirmation that participation in the study would not
at all interfere with their management by the hospitals.
No compensation was given to the respondents.
Data collection
A pre-test was done in the Hospice at KNH in April
2011. These participants were not included as part of
Table 1 Socio-demographic characteristics of clients with
cancer of the cervix
Demographic characteristics Frequency (n) Percent (%)
Age category
20-29 years 9 4.5
30-39 years 28 14.1
40-49 years 84 42.2
50-59 years 43 21.6
60-69 years 19 9.6
70 + years 10 5.0
Not stated 6 3.0
Highest level of education
No formal education 27 13.6
Pre-primary 16 8.0
Lower primary 25 12.6













House wife 63 31.7
Farmer 61 30.7
Business 22 11.1
Formal employment 11 5.5
Casual labor 6 3.0
Retired 6 3.0
Others 30 15.1
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validity and reliability of the study tool. A purposive
sample of all the cervical cancer clients attending oncol-
ogy clinics and all the cervical cancer patients admitted
in the wards was done. The term clients and patients
has been used interchangeably in this document. The
staff nurses identified the cervical cancer clients and
introduced them to the research assistants. Of the two
hundred and five (205) participants identified and
approached, two did not consent while four were too
sickly to participate. A structured questionnaire was
then administered to clients and patients between July
2011 and December 2011. Three trained research assis-
tants performed the data collection exercise. Data was
analysed using Statistical Package for Social Scientist
(SPSS) version 17.0.
Socio demographic characteristics of patients presenting
with cancer of the cervix at KNH and MTRH
A total of 199 female clients attending KNH (n = 129,
64.6%) and MTRH (n = 70, 35.4%) were identified and
included in the study. The average duration since diag-
nosis with cancer of the cervix in the sample was 2.48
years (SD ± 3.0). The duration of illness ranged from
one month to 24 years. The median duration of illness
was 1.5 years (inter-quartile range 11 months to 5 years).
The socio demographic characteristics of the 199
female patients with cervical cancer at both study sites
are summarized in Table 1 below. The mean age of par-
ticipants was 47.8 ± 11.2 years, and the median age was
47 years (inter-quartile range 41 to 53 years). The per-
cent distribution of patients by ten-year age groups is
presented in Table 1. Most participants were middle-
aged, with 42.2% (n = 84) of the patients in the age
group 40–49 years.
Mobile phone access was reported by 95.5 % (n=192)
of the respondents.
The married patients (n=143) constituted 71.9% of the
participants and represented the most common marital
status followed by single patients comprising 12.6%
(n=25) of patients. Approximately one third of the
patients in this study reported that they were housewives
(n = 63, 31.7%). A similar number of patients reported
that their main occupation was farming (n = 61, 30.7%).
The other commonly reported occupations were busi-
ness and formal employment with 11.1% and 5.5% of all
patients indicating they were engaged in these occupa-
tions respectively.
Formal education
A cumulative proportion of 86.4% of patients reported
having had formal education. Conversely, 13.6% of
patients in the study did not have any formal education
(Figure 1). Most (40.7%) patients had completed upperprimary education while 18.1% had post primary (ordi-
nary level education).
When socio-economic status was examined, 65.3%
(n=130) of patients were found to be in the lowest
income category with monthly income below Kenya
Shillings 10000(Approximately $150), and 11.1% (n=22)
with income between Kenya Shillings 10000-50000 (Ap-
proximately $150 to $600) per month.
Table 2 shows that majority 93% (n=185) of the










































Figure 1 Level of Education of Cervical Cancer Clients.
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as reported by 31.7% (n=63) while the T.V. accounted
for 23.6% (n=47) as a source of information. Only 2.5%
(n=5) of the patients used their mobile phones to source
for information on cervical cancer despite 96.5% (n=192)
of them having access to a mobile phone.Use of mobile phone in managing cervical cancer
It was noted that 96.5%( n=192) had access to a mobile
phone .The respondents were asked to give their opinion
on use of mobile phone in cancer management. The
results were as shown in Table 3.Patient self-reported use of internet in cancer diagnosis
and treatment
Table 4 shows details of the patients’ use of internet with
regards to their illness. Only fifteen (7.5%) of the
patients in the study reported that they used the internet
to get information on cancer of the cervix. The mostTable 2 Cited sources of information on Cervical Cancer







Mobile phone 5 2.5
Billboard 7 3.5
Other source 5 2.5common reasons for this low usage of the internet were
lack of knowledge on how to use computers (70.9%) and
lack of access to a computer (29.2%).
Among the 15 patients who used the internet regularly
to search information on cancer, three patients reported
that they were directed by a nurse/ doctor and five
reported that they used local search engines. Approxi-
mately half of these patients (n = 7) reported that they
gained more knowledge about their disease or condition
from using the internet.
The patients reported that internet had an important
role in the management of cancer of the cervix. The dif-
ferent uses suggested by patients for IT in cancer treat-
ments are shown in Figure 2 below.
The respondents were asked to identify functions they
wished to be performed on the internet. Majority 17.6%
(n=35) of the respondents preferred health education,
this was closely followed by online consultation and
booking. Less that 10% of the respondents chose referral
and data collection functions.Table 3 Use of mobile phones by cervical cancer clients
Use of mobile phones Frequency Percent
Number of reported uses
Participant did not state any use 86 43.2
Single use 72 36.2
At least 2 uses 41 20.6
Specific uses Reported
Booking appointment 43 21.6
Reminder alerts for medication 59 29.7
Health education messages 63 31.7
Other use 4 2.0
Table 4 Use of Internet by Cervical Cancer Clients and
Reasons Given for Not Using Internet
Number (percent)
Use internet to get information on cancer
Yes 15 (7.5)
No 184 (92.5)
Reasons for not using internet
Don’t know how to use computers 141 (70.9)
Lack access to a computer 58 (29.2)
Lack money to use a computer 29 (14.6)
Any other reason 22 (11.1)
Table 5 Level of Income of Cervical Cancer Clients
Income in KSHS Internet use Total Fishers exact
P valueYes No
<10,000 9 (6.92) 121 (93.08) 130 (100) 0.026
10,000 to 50,000 3 (13.64) 19 (86.36) 22 (100)
50,000 to 100000 1 (100) 0 (0) 1 (100)
missing 2 (4.35) 44 (95.65) 46 (100)
Total 15 (7.54) 184 (92.46) 199 (100)
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There was a statistically significant association between
income of the patients in this study and internet use
(p = 0.026) as shown in Table 5. The highest rate of
internet usage was among patients with incomes of be-
tween Kenya Shillings 10,000 to 50,000 per month
(13.6%). The lowest rates of usage among patients who
had some income were in the group of patients earning
less than Kshs 10,000 a month (6.9%).
Discussion
Access to quality information is paramount in the man-
agement of cervical cancer. The respondents in this
study revealed different sources of cervical cancer infor-
mation. These results supported studies done elsewhere
which identified radio and television among the leading
electronic sources of cancer information [6,22]. The inter-
net was a less preferred source of information accounting
for 38.8% in comparison to television and radio which
accounted for 52% [22].This contradicted a study done
earlier in Kenya which showed only 4.3% prevalence in
the use of television and radio as sources of information
on cervical cancer [6]. This trend may be attributed to
the rising number of households with access to a televi-


































Figure 2 Use of mobile phone Technology as suggested by Cervical CThis study confirmed report by International Telecom-
munication Unions (ITU) that mobile phone access was
higher than internet access in developing countries [24]
and supports study by Patil [12] who reported that
64% of all mobile phone users are found in developing
countries. The finding that 96.5% of the respondents
had access to a mobile phone indicates a high level of
cultural and social acceptance of mobile phones and
high potential for their use [12,25]. Even though a high
percentage of the respondents in this study had access
to a mobile phone none of them reported access of
internet from their mobile phones. It is possible that the
cell phones offer very basic services and may not be
internet enabled.
This study found a low level of self reported use of
internet among cervical cancer patients in Kenya with
only 7.1% of patients reporting use of internet in cervical
cancer management. Few comparable studies if any have
been done in developing countries. A study done in
Malawi among health care professionals revealed that
on 5.3% of respondents had access to internet facilities
[26]. Other studies have been done in economic transi-
tional nations. These are nations which have changed
from traditional agricultural to industrial based econ-
omies and include; Malaysia, Singapore, South Korea
Hong Kong, Indonesia and Thailand. Although the set-
ting may not be comparable to developing countries,
they may act as a guide in establishing the trends of
internet use as a source of Health information. Noh(14.6)
14(7.0)
35(17.6)
sultation Data collection Consumer health 
education
ancer Clients.
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cancer patients aged less that 45 years used the internet
as source of information. A study done in Malaysia [27]
found that 22.5% of breast cancer patients used the
internet for seeking information on health.
Studies in developed countries have reported internet
access of 16-64% among cancer patients [28]. Generally
it has been noted that technology accessibility is low in
developing countries and rarely will a poor woman in a
developing country have access to the internet [29]. Even
when the poor woman in a developing country had
access to internet, quality of the information accessed,
poor connectivity, low capacity to interpret and utilize
the information and decision making as well as cultural
barriers may still be a hindrance to expected health ben-
efits [28,29]. This study concurs with studies done else-
where which identified lack of computer skills and lack
of internet access as a barrier to use of ICT in healthcare
[14] and that low income is associated with low use of
technology [9,30].
The identification of potential functions of internet in
management of cervical cancer is a good indicator of
positive attitude towards e-health. This forms a good
basis for developing a needs based e-health system and
hence avoid the danger of pushing use of ICT down to
the users [30].Conclusion
This study found that only a very small percentage of
cervical cancer patients had access to the internet. The
patients have a positive attitude towards use of internet
in management of cervical cancer, hence acceptability
and uptake of internet use is likely to be high. A large
percentage of respondents had access to a mobile phone.
This is an indicator of great potential for use of mobile
phones in the management of cervical cancer through
short messaging services (sms), where internet connect-
ivity is low or unavailable. There is even greater poten-
tial to internet use through web access via mobile
phones thus, a great promise in use of mobile technolo-
gies in management of cervical cancer.Limitations of the study
This study was done in public referral hospitals in Kenya
and did not include data from Private institutions. Even
though the two main private hospitals were approached
to participate in this study, one declined as they indi-
cated that they rarely received Cervical cancer clients
and hence had insufficient numbers, while the other
reported that they had too many research projects going
on in the institution at the time and hence could not
accommodate one more. The results can therefore not
be generalized to the private institutions. Purposivesampling on the other hand has potential researcher bias.
Generalization of these findings is therefore limited.
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